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[0025] 3- (4-y h + v- 3 -^x^^;U7f-^ 
y7- U y ) -2-y^n^>f>-l-t>, 3- 

(4-yh + y-3-7i^t+y7-'J/) - 2 
-y 2 P^O^f >- 1 — 3— (3 

-y^p/\+yj^y-4-> hty7-'jy) -2 

- V^7 D^>f>- 1 3— ( 3 — >^ P^4- 
yW*y-*4-^h + y7-'i/) - 2 - y 2 
-y^aK>j>i-tx 3- (3-y^P ;7°P 
bf;uy K+y-4->h + y7-'J/) - 2 - >^ 

1 -^">. 3- (3-y^7 p^n tf;uy h + 

y-4-^ h*y7-'jy) -2-^fJl,-2-v^P 

^>^>- i 3- ( 3 -:?h^>-4-y h 

+ y7-'jy) -2-y^n^>f>-1-t>, 3 

- h^Fv-4-y h + y7-U/) -2-y^ 
;i — 2->^D/<>f>-1-tX 3- [3- (2 

-4->h^>7-'J/] - 2 - 
P^^-tr>- 1 3- (3-^<>v;u^-^ 

y~4->h+y7-'jy) -2-^>^ p^^-iz>- i 
4- (3-y^P^>fjl,t+y-4->h 

*y7-'jy) -i, 2. 5, 6-t h7t Knegy 
>- 2 -yh>. 
[0026] 1 -s<>i>)l,- 4 - (3 — >^ P^<>^;U 
t+y-4->^y7-'j;) -1, 2. 5. 6-^ 
h7tKPt°'Jy>-2-t>, 4- [3- [3- 
[(IRS, 2 R S , 4 S R) - tfv^ P [2. 2. 
1] h- 2 --r;U7f-^-i>] - 4 -y h^v-T 7 — U 

y ] - 1 . 2. 5, 6-f h7t KPt 0| Jy>-2-^ 
>s 3- (3-y^D^yfmy-4-yh + y7 
x»jy) -2-yyfjl75^fJl,-2-y^P^> 
-x>- 1 -^>. 3- ( 3 -y^7P^>f j^y- 
4-y s^v7-'jy) - 2 - (4-=E)is?* "j y y 
;u) -z-^o P^<>^>- 1 3- (3-v 

^7P><^JUt^v-4-> h^y-N-^f;U7-U 
y ) -2-y^P^<>fy-1-t>, 3— ( 3 - 
^P^yf^t*y-4-y h^v-N-y ^U7-'J 
y ) - 2 - n^^F-tz >- 1 -:t> N 3- [3 - 
p^>^;u7|-^>'-4-y k+v-n- (4-tfUv;u 
y^;u) 7^'jy] - 2 — >^ p^<>^>- 1 

3- (N-7 p -tZ7 c ;U-3--i>^a^>^ 1 ;u^-^^>-4 
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3- (N - ^>v;i/- 3 - y^7 □'Of 
-4-y h + v7-'J/) - 2 — ><7 P^>f >- 1 - 
3- (3-y^P^>fmv-4-^^ 
v7-U y ) -2-If;b-2-y^P/<>f>-1 - 

[002 7] 2-lf;i/-3- [3- (2--f>#— ;u 

-4-y h + v7-'jy] -2- 
>- 1 2 -^<>v;U- 3 - (3 - v 

fJl/t+v-4~^ h*v7- J jy) -2-v>*P^> 
■f->- 1 -^">s 3- [3- [2- (2 — r 
;U) XK + v] -4-y h + v7-'jy] -2-v^D 
^> J r>-1-^">. 3- [3- [2- (2-^>^ 
-JW X h + v] -4-y h^rVT-'jy] -2->^ 
2 -Vv 7 D^<>f >- 1 3- [4-y h 

+ V-3- (2, 3, 4, 5-f h7t KP77>-3 
— OUTMrv) 7-'j;] -2-v^D/<>f>-1- 
3- [4-y h^r->- 3 - (2. 3. 4, 5- 
f h7tKP77>-3-^mv) 7-'J/] - 2 
->7 c ;U-2-i>^a/<>f >- 1 3- (3 

-y^P^>fmv-4->h*v7-'J/) - 
6, 6 - vy -f ;u- n^^-tz>- i 

3- (3-vv 7 n^^^JUt-lris- 4 - * h^v7-'J 

y) - 5 x 2 - P^-tz>- 1 

3- (3-y^a^>W K^r^-4 h^rvT 
xrjy) -2-y^P^>f>-1-tX 3- (3 
-y^70^>^^ h + h + y7-'jy) - 

2- y^-2-y^D^>f>- 1 3- 
[4-y h^V- 3 - [2- (1 -1-7* Jl) X h^r 

V] Txijy] -2-y^7P^>f>-1-t>, 3 
- [4-y [2- (I-t^t^U) Xh + 

v] 7-'J/] -2->fJl/-2-y^P^>f>-1 

[0028] 3- [3 - [ (IRS, 2RS, 4SR) 
-tfvv'P [2. 2. 1] h- 2 OU:t^>] - 

4- >h+y7z'jy] - 2-^fil/-2-y^Q^> 
7=->- 1 -t|->. 3- [3- [ (IRS, 2 R S , 4 
SR) -t'y^P [2. 2. 1] ^^h-2 — OU:t+ 
v] -4-y h + y7-'jy] -2-if^-2-y^ 
P^>f >- 1 3- [3- [(IRS, 2R 
S, 4SR) -tfv^7 P [2. 2. 1] ^ h- 2 --f 
;M"3rv] -4-^ + y7i'J/] - 2 ->7^;U- 2 
- P^^F--tZ>- 1 3- [3- [ (1 R 
S, 2 R S , 4SR) -tfy'v'P [2. 2. 1] h 
-2--f ;U^-^r^>] -4-y h + y- N— y t^UTx 'J 
-/] - 2-yfjl,- 2-y^7P^>f>-1 

3- [3- (2--T >^-;u^-^-ix) -4-y h^~>7 
-'J/] - 2 T^U- P^^-tZ>~ 1 

3 - [4-y h*y-3- [ ( 1 -7xz;|,y/7 
P^PfcfjU) y h + y] 7-'J/] - 2-y^7P^>f 



3- [4-y h^->- 3 - [ (1-7 
x-;Ui><7 P^fpejU) y h*y] 7-'J/] - 2 -y 
T^JU- 2 -y^P^yf >- 1 3- ( 3 - v 

^□^^ h + y-4-^ h^ry7-'J/) - 2 - > 

^n^>f>- i 3- (3 

h + y-4-> h + y7-'jy) -2->7^U-2— > 
^P^Vf^- 1 3- [3- [2- (2--Y 

>^x;u) xh + v] -4-y h^y7-'J/] - 2- 
y 7*^-2 P^+-br:y- 1 3 - (3- 

">0W<^*)\,* F + y-.4->h^y7-'jy) -2 
-y t^JU- 2 —><7 P^-tz>- 1 — Pf>. 3- (3 
-y^P^+ymy-4-> h^y7-'J/) -2 
-^^^U- 2-v^ □^^ir>- 1 — >f>, 3- (N 
-'OS^U- 3 -->^ U^^-^)V^r^iy- 4-y h^-v 
7-'jy) ~2-y^n^>f >-1 
[00 2 9] 3- [3 P^iWl^^V'^ -y 
h + v_N — (2-i-7*)U^*M 7-'J/] - 2- 
<>^7 P^>f >- 1 3- [3-y^7P^>f 

;U7r^i>-4-y h+v-N- (2—+y u ;uy^;u) 

7-'J/] -2-y^7P^yf>-1 3- 

(3-*>$ P^>^;U^-^->-4 -y h^>-N -:7°P 
t°;U7-U y ) -2-y^7P^>f>-1-tX 3 

- (N-v^P^>^;U-3-v^n^>^;Upt-^v- 
4-y h^T'-U 7 ) - 2-y^7P^>f>- 1 - J- 
>s 3- [3-y^P^yfmy-4--> h + v 
-N- (2 -t°U iy^^f^) 7-'jy] -2-y^P 
^>f>- 1 3- [3 P'O^U^ 

- 4 - y h+v-N- (2 -T^^uy 7°;u) 7-'j 

y ] -2-v>'P^>7 i >- 1 3- [3 -v 

^7 □^>^;U^t-^i>- 4-y h^>-N- (3-tf'Jv 
i^fJH T-U y ] -2-y^7P^yf>-1-t 

3- (3-y^a^yf;i/t+y-4-y h + v 
-N-^>^7-'jy) - 2 - P^>f >- 1 - 

3- [3- (2 r >y~;U^^r>-) -4-y 

h^v— N — y 5^7— 'J y ] -2-y^P^-fey- 

1 3- [N-K>i;;u-3- (2--f>^~ 

;utJ-+*» -4-y h+y7-'j y ] - 2 — ><y- P^\^- 

"tr>- 1 3- [3- (2-^>^z^ + 

-4-y h^v-N- (2-t7fJ^^) T~ 

'J y ] -2~-i>^a^^-tz>- 1 -^->. 

[0030] 3- [3- (2--f >>$Tx;U7f^-» -4 
-y h + v-N- (2-eUy>yfJI/) Txijy] - 

2 -v<7 P'N^r-tr>- 1 -^">. 2 3 - 
(3-^><7 □^>7 t ;U7h+->-4-y h^rfy^xij/) 

- 2 P^+-tr>- 1 ~?h>. 3- (3-y^P 
^>f-;U^-^r">- 4-y h^-y-N-^f JU7-'J/) 

- 2->fjl/- 2 - >^ P^>^>- 1 — 7t~>. 3 - 
(N - ^>y>- 3 - y5 n Kyf W*y- 4 - > h 

*y7-'J y ) -2-^f;i/-2-y^P^yf y- 1 
-^">> 3- [3-->^ pK>^;u^-^->— 4 _pi 
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4->-n- (2-+y u;uy^;u) 7-»jy] - 2-y 

fJl/~2-v^D^>f>-1-t>, 3- [3- (2 
f >^-;U7t-^rv) -4-y b^>-N- (4- t? U 

vjuy^;LO - 2 - y ^;u- 2-v^pk> 

3- [3- (2--f >^~;Ut|-^ 
v) -4-y h^v-N- (2-:J-;7^;uy t 7 — 

3- (3-y^P^>f^ + y-4-> h*v7- 

gy) -2-y^;u-2-v<7P^+-tr>- i 

3- [3- (2-^>^-mv) -4-y h+v 

>> 3- [N-K>^;u-3- (2->f >^-;UtJ-^F 
v) -4-y h + vZ-'jy] - 2-y^7P^>f>- 

[003 1] 3- [3- (2--Y>#^;U*^>) -4 

-y k^v-n- (4-tf'j v;uy^;u) - 

2~y^P^>f>- 1 -^-> N 3- [3- (2 --f 
is) -4-y h^v-N- (2-^:7^ 
y^;U) 7- U y ] -2-y^P^>f>-i-tX 
3- [3- (2--f >^n;U^-+i/) -4-y 

-N- (2~+y «j^y ^;u) T-'jy] - 2-->£ □ 
^>^>- 1 -:t V. 3- [n -K>v;u- 3 - [ (1 
RS, 2 R S , 4SR) -t=v">P [2. 2. 1] ^Zf 
h-2-«f)Ujr*risl -4 -y K4v7~'jy] -2- 
y^7P^>f 3- [3- [ (IRS, 

2 R S , 4SR) -trv^P [2. 2. 1] ^^h-2 

-f^t+y] -4-y h+v-N- (2-^ryu;uy 

^;U) T-'jy] -2-y^nK>f>-i-tX 
3- [3- [(IRS. 2RS, 4SR) - ty^7P 

[2. 2. 1]^?h-2->fmy] 
v7-'J/] -2-v^P^*-te>- 1 3- 

[N 3 - [ (1 RS, 2 R S , 4SR) - 

ifv^P [2. 2. 1] ^^h-2->f -4 

-y h^->T-u y ] -2-v^p^s^r-iz>-i 

3- [3- [ (IRS, 2RS, 4SR) - tfi> 
^7P [2. 2. 1] OUiMrS/] -4-y 

h+v-N- (4-t°u^;uy^;u) r-»jy] -2- 

P^s^-tZ>- 1 (-) -3- [3- 

[ (1R, 2R. 4S) -MisOU [2. 2. 1] ^Zf 
K-2 — -4-> h^v7-'J/] -2- 

y ^;u~2-v^ p^>^>- i -^-> % (+) -3 

- [3- [ (IS, 2S, 4R) -t'y^P [2. 2. 

i] ^zf h- 2--r a^f-v] -4-y h^v-rxg 
y ] -2-^f;i,-2-y^n^>f>-l-t>ftf 

[0 0 3 2] ±E-«S ( I ) r**;fxS3-T=.'jy 
-2-y^P7Jl/^y VRSMfrliftMW 1 1-1 8 9 5 
7 7^*(cE«0)*aiCcty»Jft**L«. ±15 
-fiSS (I) -eS^^^3-7-'jy-2-y^P7;i, 



1*11*. ±E^Wzia«a)*aic«fcy«iita:tL6^-b5i* 
5II^P7hi/77>f- (HPLC) Zmi^Xlt 

[0 0 3 3] ±E-flgxC (I) (Dit^MRlf^CO 

tftkittk. JUb**wa* 3^<t**s»*. y>M«« 

tt. fLtttt. »J>=f»tt. ^x>i£tM. JB5»*. £A 
SStt, y *>*JM*>By*. p - h;ux>x;u*>» 

(I) T*S£*lS3-T— 'jy-2— y^P7Jl/W > 

^j&£Lri4. y^y— x$y— -fv^n/^y 

— ;U. :?£y — JU % 7thX IHftx^jK ^PP7fx;u 

[0 0 3 4] ***CDTU;U*-ttiB«l*5&«#JI*. ± 
f£— flxxC (I) T?a*il5 3- 7- l J/-2-i/^D7 

/u^y *<D±L&mVkte t L < tt*3**t£(*S 

i-cfcyas-rscttfr**. ^oiffljsi*. ib^ftojg 

ffift* <b^MttR. »J»«flL J: or »J6 

Jti§ 9 a#»»(D«i:Lri4. Ajftft^OVftlzad 

mum. nm. *^-triu*j. aw*ttifs*cf* 

[0 0 3 5] Mn0)7l/^-ttlM»Mli. ± 
E— fiSxC (I) t*i 3 - 7- 'J / - 2 - y^7 P7 

fc. **ttf=Rri»t**i*ai»fctfflt\r. ^h^k^j 

IS. 3tS«ffi^». 9»M. gg«9J. ^#lf»J. SiS«^J. 
*tt#J. SMHMbffi. *u-h»J. SS<b«. pHl^g 
*J. *»<b#J0)«fe5tt«ffl<bOlBica«fflL^*t4*a 
SirtBtainLr**^. 

[0036] ^J^i4. «pffla>»^icr4fLtt. ^ H s B iz;u 
a — ^> ^K^tt. a — >x^— i>aSi. v;utf h 
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;fifc£^B7fl7R»k fc KP+v^n tfJU-feJUP-x. fc K 
;up— tK'J t*-;i/7;i^=i- ;k if^^>. T 7 ^ t:7 

[0 0 3 7] £fc H SP»P#J<D»^fctt. 7K, x£y- 
<f l )-te l )>* ^p t°i^>^g a— ;u N Tpjx^u^ 

#U**$/x*U>mbfc /K'Jx^L/Xf' J a 

f7b-h?) , SSSJ (^na^y-jk ftKp 

#k 9x>ftJMi*ij«) . 2c5£<b£iJ (xf mthij'j 
A. EEiiSt7Kiti- HJ^AH) . pHlSSi^J (7KBHb-J- 

^-h'JOA. ftBS. y>lMW . «9Hb*q 

[0 0 3 8] *fBBBT*fflL>t>*LS±IB-«a (I) OMb 

£•^1*. jSBB»J0>»*i::i*. s«o. 01-3. Ow/ 

1-1 O. Ow/v%0)iSt*ttffl5f*l5o Sfc, 4* 

— «ic i a*o. 01-10 o omg-efc 

ff*L<l*0. 0 1~100mgt?fc^ S4I 

14, ftsR % HBH9#0>*ft«lcj:yaSi| 

[0 0 3 9] *JB«0)7 l/J^-14B«« Sft«*l(DfflS 

&]<7>*i£\ JMt % 1 Biz 1-6®. i Elici ~23S£jS 
BS-T^o IH*<*<B»^ 1 BIZ 1-2®. $£flSS 

ic^ltTflgffl-r^o 5£»fflO)»*. IBIzi-iS 

[0 0 4 0] 

immmi **w*s«fi«ai;KJBi«fzj:y* 



[004 1 ] 1 > 

1WF1 1 - 1 8 9 5 7 7#^«rcE«(7>*aiCj:y« 
JS$*t/i=7-fe5(* (±) -3- [3- [ (1 RS, 2R 
S, 4SR) -tfv^P [2. 2. 1] ^^fh-2 — T 
^U3f*S/] -4-* h*v7- - 2 2 

-v^P^>f>-1-t> 1. 8g^ltei. 8 

7A!:;1AL, HPLCjffofcp 

: CHIRALCEL OD (10cm 0 x 50cm) 

5 >= 9 0/ 1 0/0. 1 
3KS : 1 9 OmL/5* 

mi ^atfW2e-^**i-e*La>»w5s*aEaitt 
fco w±a>«b3atciif**iiya-rcfcfcj: y. (±) - 

3- [3- [ (IRS, 2 R S , 4SR) — tfv"S7P 
[2. 2. 1] ^H- 2 -^;^y] -4-> h^r 

i. 8 gefcy =ana*¥»&{t 

-(****1-P*l0. 7 0g % 0. 6 4gf|f; 0 

[0 0 4 2] (-)-<*: fttt^m8 6-9 8 «\ 
;SS4 o°c 

[ar]20 D - i 9° (c =1.00, EtOH) 
1 H-NMR (400MHz. CDC 1 3) 6 (ppm) : 1.12-1. 18(2 
H. m) . 1 . 21 -1 . 23 (1H,m) % 1. 48-1 . 54 (1 H. m) . 1 . 56-1 . 64 (2H. 
m) . 1 . 68 (3H, s) , 1 . 72-1 . 80 (2H, m) , 2. 35 (1 H ( m) , 2. 39-2. 41 
(2H. m) . 2. 51 (1 H. d. J=4. 39Hz) . 2. 55-2. 56 (2H. m) . 3. 85 (3 
H. s) . 4. 1 6-4. 1 7 (1 H. m) , 6. 41 (1 H. broad s) , 6. 65 (1 H. d, J= 
2. 44Hz) . 6. 69 (1 H. dd, J=8. 79, 2. 44Hz) . 6. 83 (1 H, d. J=8. 79 
Hz) 

(+)-»: ««f«M«1 0 3-1 21», *7^;SS4 0 
°C 

[a]20 D + i 9° (c=1.00. EtOH) 
[0 0 4 3] (±)-{*<7)1 H-NMR (400MHz. CDC 1 3) 

6 (ppm) : 1. 12-1. 18(2H.m). 1.21-1. 23(1H.m) J. 48-1. 
54 (1 H. m) % 1 . 56-1 . 64 (2H, m) . 1 . 68 (3H, s) . 1 . 72-1 . 80 (2H. 
m) , 2. 35 (1H, m) , 2. 39-2. 41 (2H, m) , 2. 51 (1 H. d. J=4. 39Hz) , 
2. 55-2. 56 (2H. m) . 3. 85 (3H, s) , 4. 1 6-4. 1 7 (1 H. m) . 6. 47 (1 
H, broad s) . 6. 65 (1 H, d. J=2. 44Hz) t 6. 69 (1 H, dd. J=8. 79, 
2. 44Hz),6.83(1H,d, J=8. 79Hz) 

[0044] <nmmi> 

a«lll«l*lc^^ju-b;uD— xo. 3 g % &\f<is*f)V 

=I~^ A ;^^^fi. 'J^Kfth'J^AO. 2g. 

7X^b^-hU^AiS«*ftn^. Sfftt. ^JS-^M^i^ 

^^t5o CCD;*SIZ*JB ■ ^SCD3 - [3— V'^P'O^ 
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;u**v-4-> h+f>-N- (2— j-^^juy^ju) 

7-'jy] -2-y^P^>f>-1-t>0. 5g£ 
[0 0 4 5] <H^J2> 

>- 1 -^->o. 5 g. fiSl^y'j>i o. Og. Bgf4 

fBSfe^-tzU >8 O. 0 g&tfSKfS/^^-f >0. 5g 

sty, iiiioo. ogtu Bif4»«osa)S(Zcfc 

[0 0 4 6] <K««1 > 

fco 5^ MCP&TJU^S > (OA. v^VttK) 10 
OjugtlOmg^ftT^S-'SA (Alum. PIERCEtt 

(%) = 10 0- 



S) £imLO£9ftl»lc|j|U 
&3aSiU»(D5^ h*fflL\ tlt»»t3 0mg/ 

mLO)»aiciaaiLfcoAS i o^ \-&m-f&ztiz& 
assize* u oA-e<eBm**iB-rsi o»«rfz^w 

Lt (iMlI(!:Lty^xytK7$>$0. 3 w 
/v%<Z>aJST?^aft*»lcB«L. OA 

0#i!tj|;:/5SSLfc) o |g^<DSj^l*. OA/Slg 

»*^e>2o»iBiz«***Lfc % *KT?w«t*gioa<tt 

M (Itch-Scratch response : W^i-(Dfa^t^?L Z>4x 

fco 

zj> hn-;UP : ^iblSfELfc^-/ Mco AT*$S8IifeS 

fco 

[0 0 4 7] frSCS: 
[»1 ] 

X 1 0 0 



[0048] Mltlt3- [3-v<7P 

^>fmy-4-> h^->-N- (2~^-^^;u^ 
^;U) T-'J /] -2-y^P^>f>-1-t> Mb 
£•^1 ) . 3- [3- [ ( 1 R S , 2RS, 4SR) - 

t'v^n [2. 2. i] h-2 — r;u+*v] -4 
-^h*y7-'jy] - 2 - > 2 - P^>^=- 

>-1 «b^«5 2) .3- [3- [(IRS, 2 

RS, 4SR) -t'y^n [2. 2. 1] ^Zf\*-2- 
-fJ^ + y] -4-^ h^y7-'J /] - 2 -x^;u- 

2- y^7D^>f>-1-t> Ub*ft3) % (-) - 

3- [3- [ (1 R, 2R, 4S) -t*y^7P [2. 

2. 1] ^ZT\~- 2 is] h + i>T- 

-2-y^;b-2-V^P^> J f>- 1 
(fb**4) % ( + ) -3- [3- [ (IS. 2S. 
4R) -bfv^P [2. 2. 1] ^h-2--OU3j-* 
V] -4->h + y7-'J/] - 2 ^;u- 2 

p^>^>- 1 «b*»5> sm*fciRa>is** 

[0 0 4 9] 
[Si ] 





0f3fe 


»«5* (%) 




6 


62.9 




6 


82.7 




5 


83.5 




5 


6S.6 




5 


97.1 




6 


64.6 



[ O O 5 O ] ±ea>flS**B 1 ~ 5 (75 1 . O w 

L < I* -?-^.Jil±© Itch-Scratch responses 

•S S. S (D frf$> *< UP ft] * *i T L \ -S t (7) <t % ?L £> *i 

&> ! 6)\~? . Itch-Scratch Response*^ 4 0ij ^ 1 1 © 
Bft&:h.fc. CftttiftSlcJ: «fc -3 TB 

7H*t?l*s ^llcHS&iNLfSStDjfBaT/ltch-Scr 
atch responseA<Ktte>;ru SttCDT tfeSSMifc 

[00 5 1 ] 
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